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ABSTRACT 
 
 
 
 
The design of an alpha V-type Stirling engine converted from Yamaha four-
stroke diesel engine was realized with few major modifications on the engine 
housing, heater head, swirl burner, regenerator, oil lubrication system, auxiliary 
cooler and flywheel. The methodology of developing a 25 W alpha V-type Stirling 
engine that is simple in design, low cost and multi-fuel potential due to its easy 
integration with external heat sources had been successfully established and it is 
proven practicable. The engine can be marked as a closed regenerative cycle engine 
that pioneers the research of high temperature differential (HTD) alpha V-type 
Stirling engine operating in self-pressurized mode using air as a working gas. The 
engine is featured with 90
o
 phase angle, bore and stroke of 53 mm and 44 mm 
respectively, total swept volume of 194 cc., total dead volume of 115 cc., volume 
compression ratio of 2.2, 4 mm spherical bed regenerator and Liquefied Petroleum 
Gas (LPG) as fuel. At heat input of 1100 J/s, the engine performance was 
successfully tested. For mechanical shaft power assessment, torque, output-power 
and thermal efficiency variations were obtained at different engine speeds, hot and 
cold cylinder temperatures. The engine approximately produced a maximum brake 
power of 7 Watt, brake thermal efficiency of 0.6% at 717 rpm speed, 811
o
C hot 
cylinder temperature and 96
o
C cold cylinder temperature. For electrical power 
assessment, the engine is capable of generating a maximum electrical output power 
of 1.7 Watt, system thermal efficiency of 0.15% at 657 rpm, 855
o
C hot cylinder 
temperature and 98
o
C cold cylinder temperature. The investigation of engine seal, oil 
lubricant, flywheel size and configuration, regenerator tube diameter, total dead 
volume and auxiliary cooler have significantly contributed to a successful 
performance of the engine in self-pressurized mode. 
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ABSTRAK 
 
 
 
 
Rekabentuk bagi enjin Stirling jenis-V alpha diubahsuai dari enjin Yamaha 
disel empat-lejang direalisasikan dengan pengubahsuaian utama pada rumah enjin, 
kepala pemanas, pembakar pusar, penukar haba, sistem minyak pelincir, pendingin 
tambahan dan roda tenaga. Metodologi pembangunan bagi enjin Stirling jenis-V 
alpha 25 W yang berciri ringkas dalam rekabentuk, murah dan berupaya dalam 
penggunaan pelbagai bahan api disebabkan penyambungannya yang mudah dengan 
sumber haba luaran telah berjaya dibentuk dan ianya terbukti berkesan.. Enjin ini 
ditanda-aras sebagai enjin kitaran penukaran haba tertutup sebenar sebagai pelopor 
terhadap kajian enjin Stirling jenis-V alpha bersuhu bezaan tinggi yang beroperasi 
dalam mod bertekanan-diri menggunakan udara sebagai gas bekerja. Enjin ini 
diperincikan dengan sudut fasa 90
o
, 53 mm x 44 mm lubang dan lejang,  194 cc. 
jumlah isipadu sapuan, 115 cc. jumlah isipadu mati, 2.2 nisbah mampatan isipadu,  4 
mm penukar haba lapisan sfera dan Gas Petroleum Cecair sebagai bahan bakar. Pada 
haba masukan 1100 J/s, prestasi enjin berjaya diuji. Untuk penilaian kuasa aci 
mekanik, variasi tork, kuasa terhasil dan kecekapan terma diperolehi pada kelajuan 
enjin, suhu silinder panas dan suhu silinder sejuk yang berbeza. Enjin menghasilkan 
7 Watt kuasa brek maksimum, 0.6% kecekapan terma brek pada kelajuan 717 ppm, 
suhu silinder panas 811
o
C dan suhu silinder sejuk 96
o
C. Untuk penilaian kuasa 
elektrik, enjin mampu menghasilkan 1.7 Watt kuasa terhasil elektrik maksimum dan 
0.15% kecekapan terma sistem pada kelajuan 657 ppm, suhu silinder panas 855
o
C 
dan suhu silinder sejuk 98
o
C. Penyelidikan terhadap penutup enjin, minyak pelincir, 
saiz dan bentuk roda tenaga, diameter tiub penukar haba, jumlah isipadu mati dan 
pendingin tambahan secara ketara telah menyumbang pada kejayaan operasi enjin ini 
dalam mod bertekanan-diri. 
